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ABSTRACT 


A computer  system  -is  available  to  summarize  the  deposition  of 
aerially  applied  insecticides  collected  on  various  collection  media . 

The  system  is  operable  on  the  Fort  Collins  Computer  Center  and  the 
University  of  California  Davis  Computer  Center.  The  parameter  driven 
system  allows  the  users  to  summarize  at  various  levels.  Outputs  from 
the  system  include  droplet  diameters  of  the  spray  cloud  in  terms  of 
mass  media  diameter  and  deposition  density  in  terms  of  droplets  per 
square  centimeter  and  ounces  per  acre. 

INTRODUCTION 

Assessment  of  deposits  achieved  by  application  of  insecticides 
has  been  increasingly  important  in  the  USDA  Forest  Service  in  recent 
years.  It  has  found  application  in  monitoring  insecticide  sprays 
from  aircraft  both  for  effectiveness  in  reaching  the  intended  target 
and  for  drift  to  non-target  areas.  Studies  of  the  relationship  between 
insect  mortality  and  spray  deposit  are  useful  in  evaluation  of  aircraft 
and  pesticide  performance,  and  in  selection  of  spray  equipment  and 
determination  of  optimum  application  rates.  Spray  deposit  assessment 
also  has  been  used  in  connection  with  herbicide  sprays.  Increasing 
environmental  concerns  will  probably  result  in  greater  demand  for 
spray  deposit  assessment. 

Because  of  the  increased  emphasis  upon  spray  accountancy  by  the 
USFS,  there  was  need  for  a procedure  for  evaluating  spray  deposit  cards 
which  was  rapid  and  accurate,  and  would  provide  standard 
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results.  The  procedure  for  spray  deposit  assessment  consists  of  four 
steps:  (1)  collection  of  spray  on  deposit  cards  in  the  project  area; 

(2)  counting  and  sizing  stains  or  spots  on  a rectangular  section  of  the 
card  (done  by  using  a plastic  overlay  with  a grid  and  a microscope  or 
hand  lens  with  an  internal  scale  or  automatically  by  an  instrument  known 
as  the  Quantimet  Image  Analyzer  which  is  produced  by  Cambridge 
Instrument  Company);  (3)  analysis  of  the  spot  count  data  with  the  ASCAS 
Program;  and  (4)  evaluation  of  spray  deposit  results  through  comparison 
of  spray  deposit  versus  insect  mortality,  tree  defoliation,  and  canopy 
penetration,  spray  drift,  meteorology,  etc. 

The  Automatic  Spot  Counting  and  Sizing  (ASCAS)  Program  was 
originally  developed  by  the  U.S.  Army  Dugway  Proving  Ground  (DPG),  Utah. 
A version  of  this  program  was  provided  by  DPG  and  modified  by  the 
Methods  Application  Group  for  FI&DM. 

This  program  analyzes  the  spot  count  data  obtained  from  spray 
deposit  cards.  It  computes  the  various  drop  diameters  of  the  spray 
cloud:  mass  median  diameter  (also  known  as  MMD  and  VMD),  mass  mean 
diameter,  number  median  diameter,  and  number  mean  diameter.  It  also 
computes  deposition  density  in  terms  of  milligrams  per  square  meter, 
droplets  per  square  centimeter,  fluid  ounces  per  acre  and  U.S.  gallons 
per  acre.  The  spectrum  of  the  spray  cloud  is  described  by  giving  both 
the  counts  and  the  mass  in  each  of  16  size  categories.  Fewer  size 
categories  can  be  used  if  desired.  To  increase  flexibility  and 
usefulness,  several  analysis  options  have  been  built  into  the  program. 
There  are  three  different  functional  forms  of  the  spread  factor 
equation.  There  is  an  option  for  writing  output  to  printer  or  disk. 

Each  data  card  contains  a unique  identifier  for  sorting.  Intermediate 
summaries  of  results  can  be  obtained  when  certain  changes  occur  in  the 
identifier.  Additional  summaries  can  be  obtained  by  reordering  the 
identifiers  prior  to  sorting.  Lastly,  there  are  four  options  for 
treating  cards  with  duplicate  identifiers. 

The  program  is  established  at  the  computer  center  of  the 
University  of  California  at  Davis,  California,  and  the  Fort  Collins 
Computer  Center  in  Colorado.  The  program  can  be  run  by  anyone  with 
access  to  either  of  these  computer  centers.  Purpose  of  this 
publication  is  to  provide  user  documentation  for  executing  this 
system  at  either  of  these  computer  centers. 

INPUT  (DATA  PREPARATION) 

The  data  input  comes  from  hand  counted  spray  cards  or  from 
machine  counted  cards.  Both  systems  record  the  number  of  spots  by 
established  stain  size  categories  from  a specific  location  and  size 
on  the  spray  cards. 
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I.  Data  Cards 


Data  cards  contain  an  identification  field  and  droplet 
counts  by  size  categories  in  increasing  order.  The  1 imi t of 
data  is  900  spray  cards  for  one  run.  The  data  from  one 
spray  card  can  be  included  on  one  punched  card  under  the 
standard  format  (A6,  A4,  2X,  16  F 4.0),  or  on  one  card  with 
a different  format,  or  on  more  than  one  punched  card.  If  the 
format  is  not  standard,  the  user  must  determine  the  format 
and  include  it  with  the  parameter  cards.  All  16  size 
categories  do  not  have  to  be  used,  but  must  be  included  in 
the  format. 

II.  Parameter  Cards 

The  user  must  provide  the  parameter  cards  necessary  for 
running  the  system.  The  ASCAS  Parameter  Worksheet  (Figure  1) 
has  been  developed  for  user  ease.  An  example  of  a completed 
form  has  been  provided  (Figure  2). 

A.  Card  (1 ) Title: 

User  must  specify  the  title  of  80  characters  or  less  for 
each  data  set.  This  title  is  printed  at  the  top  of  each 
page  of  the  printed  output. 

B.  Card  (2)  Options: 

The  options  are  given  below  in  the  order  they  occur  on 
the  card.  The  format  is  (1012). 

1.  Form  of  the  spread  factor  (IFN) 

IFN  = 01  if  Drop  = A + B (Stain)  + C(Stain)^ 

02  if  Stain  - A + B(Drop)  + C(Drop)^ 

03  if  Drop  = A(Stain)^ 

The  units  for  Drop  and  Stain  are  micrometers.  If 
option  02  is  used,  the  equation  must  be  a quadratic, 
i.e.,  C must  be  non-zero.  If  the  spread  factor  is 
of  the  form 

Stain  = A + B(Drop),  the  user  must  convert  the 
relationship  to: 

Drop  = + -jj-  (stain),  where 
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A'  = ("£),  B'=  (1),  and  C = 0. 
IFN  would  be  01 . 


2.  Options  for  printing  input  and  output  data  ( I PRINT ) 
I PR  I NT  = 00  Print  spot  count  data  and  output. 

01  Print  output  only. 

02  Print  spot  counting  data  and  output 
and  write  output  to  disk. 

03  Print  output  only  and  write  output  to 
disk. 

3.  Options  for  level  of  intermediate  summary  (ISUMRY) 

ISUMRY  = 00  No  intermediate  summary. 

ON  Where  N is  an  integer  satisfying 
1 < N < 5. 


This  will  produce  a statistical  summary 
for  all  cards  which  have  the  same  first 
N identifier  fields.  This  statistical 
summary  has  the  same  form  as  the  one 
produced  for  all  cards  at  the  end  of 
the  run. 


If  the  data  is  not  sorted,  only  cards  with  the  same 
first  N identifier  which  are  in  sequence  will  be 
recognized. 


Options 

for 

duplicate  data  (IDUP) 

IDUP  = 

00 

No  modification  of  data. 

01 

Keep  last  card  only  from  sequence  of 
cards  with  duplicate  identifiers. 

02 

Average  all  cards  with  duplicate 
identifiers. 

03 

Add  all  cards  with  duplicate  identifiers. 

If  data  is  not  sorted,  only  cards  with  duplicate 
identifiers  which  are  in  sequence  will  be  recognized. 
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5.  Option  for  sorting  data  (IS0RT) 

IS0RT  = 00  No  sort 

= 01  Sort  cards  using  identifier 

6.  Option  for  reordering  the  identification  fields  to 
other  positions.  [I0RDER(I)] 

I 0RDER ( I ) = 00  No  reporting  is  done 

ON  Where  N is  an  integer  satisfying 
1 <_  N <_  5.  The  identifier  field  in 
position  N is  moved  to  position  I 
prior  to  sorting. 

Example:  Suppose  there  are  three  levels  of 

identification,  block,  cluster  and  tree  in 
position  1,  2,  3.  We  could  reorder  the 
identification  to  block,  tree  and  cluster 
by  putting  in  010302  for  the  values  of 
I 0RDER ( I ) . This  then,  if  ISUMRY  = 02, 
would  produce  and  intermediate  summary  for 
all  tree  l's,  tree  2 ' s , and  tree  3's 
separately. 

C.  Card  (3)  Spray  Variables 

The  variables  are  given  below  in  order  in  which  they 
occur  on  the  card.  The  card  format  is  (6F10.0). 


Internal  Variable  Name  Descriptions 


DENS 


F0PT 


Z 


Density  of  material  producing 
spots  in  grams/mi  1 1 il i ter. 

For  all  practical  purposes, 
this  is  the  specific  gravity. 

Factor  by  which  the  linear 
dimension  of  the  spray  card 
image  is  reduced  on  film. 

This  has  the  value  1.0  when 
no  photo  reduction  is  used. 

Area  that  is  scanned  by  spot 
counting  machine.  Units  are 
square  centimeters. 
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AA 

BB 

CC 


These  three  variables  are 
the  coefficients  in  the 
spread  factor  equation. 


Decimals  need  to  be  punched  in  the  card;  the  last 
character  of  each  parameter  must  end  in  Column  10,  20, 

30,  40,  50  and  60  respectively. 

D.  Card  (4)  Size  Category 

The  user  must  determine  the  upper  limits  of  the  16  size 
categories  and  record  them  on  Card  4 in  increasing  order. 
Units  are  micrometers.  The  card  format  is  (16F5.0). 

E.  Card  (5)  Format  Of  Data  Cards 

This  card  is  not  required  if  the  spot  count  data  cards 
have  the  format  (A6,  A4,  2X,  16F4.0)  which  is  the 
default  format  in  program  ASCAS.  If  a format  is 
specified  by  this  card,  it  must  satisfy  certain 
restrictions,  particularly  in  regard  to  the  format  of 
the  identifiers. 

III.  Specific  Guidelines  For  User  Supplied  Format  Cards 

The  data  card  contains  an  identifier  and  spot  counts  for 
each  of  the  16  size  categories  in  increasing  order.  The 
format  is  (A6,  A4,  2X,  16F4.0).  No  card  is  required  if  the 
data  has  this  format.  If  it  is  necessary  to  specify  a 
different  format  it  must  begin  with  the  left  parenthesis  (* 
in  Column  1.  The  format  for  the  spot  count  can  be  any  F or  E 
format.  See  a FORTRAN  reference  manual  for  an  explanation  of 
format  specifications.  There  are  restrictions  on  the 
identifier  and  its  format  which  are  described  below. 

The  identifier  on  the  card  consists  of  one  to  five  fields  and 
each  field  consists  of  one  to  five  alphabetic  or  numeric 
characters.  The  fields  are  separated  by  one  or  more  specific 


characters 

which  include: 

+ = 

? 

/ 

& 

- dash 

( : 

> 

% 

' apostrophe 

( 

< 

# 

$ 

blank 

* 

5 

, comma 

The  identifier  on  the  card  consists 
characters  counting  both  the  fields 

of  a 
and 

maximum  of  12 
their  separators. 
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Spray  Deposit  Assessment  --  ASCAS  Parameter  Worksheet 

Project  Region/Area  Year  

Location  of  cards  --  under  trees  Open  Other  

Block  (name/number)  Number  of  spray  cards  

1.  Card  1 - Title  (up  to  80  alphanumeric  characters) 

5 10  15  20  25  30  35  40 

45  50  55  60  65  70  75  60 

2.  Card  2 - Option 


a. 

Form  of  spread  factor  ( I FN ) 01,  02,  03 

b. 

Options  for  printing  input  and  output  data  (INPRINT)  00,  01 

, 02,  03 

c. 

Options  for  intermediate  summaries  (ISUMRY)  00,  01,  02,  03, 

04,  05 

d. 

Options  for  duplicate  data  (IDUP)  00,  01,  02,  03 

e. 

Options  for  sorting  data  (IS0RT)  00,  01 

f. 

Options  for  reordering  identification  fields  (I0RDER)  - See 

Manual 

4 

1 

6 8 10  12  14  16  18  20 

1 1 1 1 1 1 1 1 1 

Card  3 - Spray  variables 

a. 

Density  of  materials  (DENS) 

b. 

Photo  reduction  factor  (F0PT) 

c. 

Area  scanned  by  machine  (Z) 

d. 

Spread  factor  (specify  equation) 

AA  = BB  = CC  = 


10 

1 

20 

I 

30 

1 

I 

40 

1 

50 

| 

1 

60 

| 

4.  Card  4 - Upper  limits 

for  categories 

(micrometers) 

- See  Manual 

5 1 0 

1 1 

15  20 

1 1 

25 

1 

30  35 

| | 

40 

| 

45  50 

1 1 

55  60 

1 L 

65 

1 _ 

70  75 

. 1 1 

80 

5.  Card  5 - Optional  format  card  - See  Manual 

L 

Prepared  by  Date 


Figure  1 - ASCAS  Parameter  Worksheet 
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Spray  Deposit  Assessment  --  ASCAS  Parameter  Worksheet 


Project  S 8 fthQT  - Ofi.TtJ£bfc  Region/Area  Year  77 

Location  of  cards  --  under  trees  Y Open  Other  

Block  (name/number)  Foot.  CJa  Number  of  spray  cards  -Z4-9L 

1.  Card  1 - Title  (up  to  80  alphanumeric  characters) 

_ 5 10  15-20  25  30  35  40 

EtiE-e4_L9.il 

45  50  55  60  65  70  75  80 


2.  Card  2 - Option 


a. 

b. 

c. 

d. 

e. 

f. 


Form  of  spread  factor  ( I FN ) QojJ  02,  03 
Options  for  printing  input  and  output  data  ( INPRINT)  (00., 


Options  for  intermediate  summaries 
Options  for  duplicate  data  (IDUP)(o 
Options  for  sorting  data  (IS0RT)  00,, 
Options  for  reordering  identification 


SUMRY)  00,  01, (Ol 
1,  02,  03 

roi) 

ields  (I0RDER) 


01,  02,  03 
03,  04,  05 


See  Manual 


2 4 6 8 10  12  14  16  18  20 

01\0002l000MM&\03-J--\ 


3.  Card  3 - Spray  variables 

a.  Density  of  materials  (DENS)  _ ♦ 9/^  ■/ **/. 

b.  Photo  reduction  factor  (F0PT)  /.  (f) 

c.  Area  scanned  by  machine  (Z)  f.  *40 

d.  Spread  factor  (specify  equation )Dzof>  =■  & ,fo8  +,  47£>  r • 


AA  = £,  Sf>2  BB  = . CC  = 


10  20  30 

,as\ 

40  50  60 

a s.00£S\ 

4.  Card  4 - Upper  limits  for  categories  (micrometers)  - See  Manual 

5 10  15  20  25  30  35  40 

25|__a^ai__a(?iL_4««[__4SJI__i^L_Z^4L_ZfS 

45  50  55  60  65  70  75  80 

_ _ 2*ZL  _ $S6I_  L L 72  01L  7 & 00.  25  74_  L 77  a. X 000 


5.  Card  5 - Optional  format  card  - See  Manual 



Prepared  by  mu Date  -Juiy  1977 


Figure  2 - ASCAS  Parameter  Worksheet 
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The  identifier  is  read  into  the  computer  as  2 words  using  A 
formats.  Each  word  consists  of  6 characters,  therefore,  the 
identifier  in  the  computer  has  exactly  12  characters.  The 
Am,  for  1 £ m £ 6,  format  specification  causes  m characters 
on  a card  to  be  placed  in  the  computer  in  the  left  side  of  a 
6 character  word  with  the  remainder  of  the  word  filled  with 
blanks.  The  format  for  the  identifier  should  be  selected  so 
that  blanks  are  not  introduced  in  the  middle  of  the 
identifier  as  it  is  read  into  the  computer.  Let  the 
identifier  on  the  card  consist  of  a maximum  of  p characters, 
then  the  format  of  the  identifier  is  given  by  the  following: 


Case 

Format 

Note 

7 < p < 12 

(A6,  Ar) 

r = p - 6 

1 £ p £ 6 

(Ap,  Al) 

One  extra  blank 
column  on  each  card 

No  identifier 

(2A1) 

Two  extra  blank 
columns  on  each  card 

Order  of  Cards 

1.  Parameter  Card  1 (TITLE) 

2.  Parameter  Card  2 (OPTIONS) 

3.  Parameter  Card  3 (SPRAY  VARIABLES) 

4.  Parameter  Card  4 (SIZE  CATEGORIES) 

5.  Parameter  Card  5 (FORMAT,  if  needed) 

6.  First  Data  Card 


n.  Last  Data  Card 

OUTPUT  DESCRIPTION  AND  FORMULAS 

The  following  is  a description  of  the  output  tables  in  the  order 
which  they  are  printed. 
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I.  Control  Cards 


The  variables  in  this  section  are  the  options  from  card  (2) 
and  the  spray  variables  from  card  (3)  (Figure  3). 


Column  Headings 

Units 

Descri ptions 

IFN 

None 

Option  for  spread  factor 
equation. 

IPRINT 

None 

Option  which  determines 
whether  the  section  "Raw 
Data  Tabulation"  is  printed 
and  whether  output  is 
written  on  disk. 

ISUMRY 

None 

Option  which  produces  the 
statistical  summaries  with 
the  heading  "Results  for 
Unit  Cards." 

IDUP 

None 

Option  which  determines 
treatment  of  cards  with 
duplicate  identifiers. 

Density  of 
Material 

Grams/ 
mill il iter 

Density  of  material 
producing  the  spots.  For 
all  practical  purposes 
this  is  the  same  as  the 
specific  gravity. 

Photo  Reduction 
Factor 

None 

Factor  by  which  the  linear 
dimension  of  the  spray 
card  image  is  reduced  on 
film.  If  no  photo 
reduction  is  used,  this 
should  have  the  value  1.0. 

Area  Scanned 
by  Machine 

Square 

Centimeters 

Area  that  is  scanned  by 
spot  counting  machine. 

The  area  on  the  spray 
deposit  card  that  is 
counted  = (area  scanned  by 
machine)  (photo  reduction 
factor) . 

Spread  Factor 
Equation 

Mi crometers 

This  equation  relates  the 
stain  diameter  and  the 
drop  diameter. 
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II. 


Size  Category  Data 


The  variables  in  this  section  are  calculated  from  the  size 
settings  and  the  spread  factor  equation  (Figure  3). 

Column  Heading  Unit  Description 


Size  Category  None 


Number  assigned  to  the 
various  size  settings. 


Size  Category  Micrometers  Upper  limits  of  size 

group  settings  on  spot 
counting  machine.  This  is 
data  from  card  (4). 


Average  Size  Micrometers 


Let:  U = Upper  limit  of 
size  group. 

L = Lower  limit  of 
size  group  which 
is  equal  to 
upper  1 imi t of 
previous  size 
group  plus  one 
micrometer. 


L = 0 for  the  first 
size  group. 


Then 


average  stain  size 


u4  - L4  ^ 1/3 

(4)  (U  - L Tj 


Stain  of  Upper  Micrometers 
Limi  t 


Diameter  of  stains  of 
spray  deposit  cards 
corresponding  to  the  upper 
limit  of  the  size  setting. 
Stain  = (size  settings)* 
(photo  reduction  factor). 


Stain  of  Lower  Micrometers 
Limit 


Diameter  of  stains  on 
spray  deposit  cards 
corresponding  to  the  lower 
limit  of  the  size  setting. 
Stain  = (size  settings  of 
the  previous  group  + 1)* 
(photo  reduction  factor). 
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Column  Heading  Unit 

Average  Stain  Micrometers 


Drop  of  Upper  Micrometers 
Li  mi  t 


Drop  of  Lower  Micrometers 
Li  mi  t 


Descriptions 

Diameter  of  stains  on 
spray  deposit  cards 
corresponding  to  the 
average  stain  size  of 
groups.  Stain  = (average 
size)*  (photo  reduction 
factor) . 

Diameter  of  droplet  that 
would  make  stains  on  spray 
deposit  cards  corresponding 
to  stain  of  upper  limit. 

Same  as  above  except 
corresponding  to  stain  on 
lower  limit. 


Average  Drop  Micrometers 


Mass 


Grams 


Same  procedure  for  computing 
average  stain,  but  using 
upper  and  lower  drop  sizes. 

The  mass  of  the  average 
size  droplet  in  this  size 
category.  Mass  = density* 
(volume  of  droplet),  where 
volume  = ttD3/6=0. 5236D 3 , 
where  D is  the  diameter 
of  average  size  droplet 
= (average  drop).  Average 
drop  is  in  centimeters, 
density  is  in  grams/ml . 


III.  Raw  Data  Tabulation 

This  section  is  obtained  by  giving  the  control  variable 
I PRINT  a value  of  0 or  2.  It  gives  the  information  on  the 
spot  count  data  cards.  The  order  of  the  data  is  that  which 
occurs  after  any  sorting.  The  values  are  those  which  occur 
after  any  treatment  of  duplicates.  Sample  output  is  shown 
in  Figure  4. 

Column  Heading  Unit  Description 

Identification  None  The  identifier  for  each 

1 through  M £ 5 card  separated  into  a 

maximum  of  5 (M). 


12 


Column  Heading 


Description 


Unit 


Size  Categories  Counts  The  number  of  spot  counts 

recorded  on  the  data  cards 
for  each  size  category. 
Negative  counts  are  printed 
but  are  used  as  zeros  in 
computations. 

IV.  Results  For  Unit  Cards 

This  section  is  obtained  by  giving  the  control  variable 
ISUMRY  a value  between  1 and  5.  The  first  results  are  for 
the  individual  cards  in  the  unit.  Next,  the  overall  results 
are  given  for  all  cards  in  the  unit.  Sample  output  is  shown 


in  Figures  5 and  6. 

Column  Heading  Unit 

Identification  None 

1 through  M £ 5 

Mass  Median  Micrometers 

Diameter 


Description 

The  identifier  for  each 
card  separated  into  a 
maximum  of  5 fields  (M). 

The  mass  median  diameter 
of  droplets  for  one  card 

MMD  = DLi  + (DLi)*(PCI  - 

50/PC.)  where, 

DL.  is  the  diameter  of  the 

i 

droplet  corresponding  to 

the  lower  limit  of  size 
category  i.  PCI  is  the 

sum  of  the  percent  mass  in 
each  category,  summed  from 

the  largest  size  category 

to  and  including  category  i 
PC.  is  the  percent  mass  in 

category  i.  i is  the 
number  of  size  category 

such  that,  when 
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Column  Heading 


Uni  t 


Description 


the  percent  mass  is 
accumulated  from  the 
largest  to  the  smallest 
size  category,  is  the 
number  of  first  size 
category  that  is  greater 
than  50%.  Mass  is  the 
total  number  of  counts  in 
each  category  times  the 
mass  of  the  average  drop 
in  the  category  as 
previously  calculated. 


Micrometers 


Mass  mean  diameter  of  the 


Mass  Mean 


average  droplet  for  a card 
is  defined  below  by  D: 


D = 


where, 

n = Maximum  number  of  size 
categories , 

C.  = Counts  in  i ^ 
category,  and 
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Column  Heading 


Uni  t 


Descri ption 


Number  Median 
Diameter 


= is  the  average 
diameter  for  the 

droplet  in  the  ith 
size  category. 

Micrometers  The  number  median  diameter 
of  droplets  for  this  card. 

NMD  = DL.  + (DL.+1  = DL.)* 

(PNI  - 50)/PNi 

where, 

DL..  is  the  diameter  of  the 

droplet  corresponding  to 
the  lower  limit  of  size 
category  i. 

PN..  is  the  percent  of  drops 

in  size  category  i. 

PNI  is  the  sum  of  drops 
from  largest  size  category 
to  and  including  category 
i . 

i is  the  number  of  size 
category  such  that  as  the 
percent  of  drops  is  summed 
from  the  largest  to  the 
smallest  size  category,  i 
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Column  Heading 


Unit 


Description 


is  the  number  of  the  first 
size  category  that  is 
greater  than  50%. 


Number  Mean 
Diameter 


Deposi tion 

Density, 

MG/M**2 


Micrometers  The  number  mean  diameter 
of  droplets  for  this  card 
defined  by, 

n 

Z C.AD. 

• i i 


n 

Z C. 

1 


where, 

h 

C.  = Counts  in  the  i u 
1 category, 

AD.  = Average  diameter  of 
drops  in  size 
category  i . 

Milligrams/  The  total  mass  collected 
square  meter  at  this  card  divided  by 
the  area  of  the  spray 
deposit  card  that  was 
scanned. 


n 

Z C.M. 
i=l  1 1 
MG/M**2=  FACT 

where, 

i is  the  size  category 
index 

n is  maximum  number  of 
categori es 

"t  h 

C.  is  counts  in  l 
1 category 
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Column  Heading 

Unit 

Description 

M..  is  average  mass  of  a 

droplet  in  the  ith 

• \ if 

. i - 

category 

FACT  = Area  of  spray 
deposit  card  that  is 
scanned. 

Deposition 

Density, 

DRP/CM**2 

Counts/ 

square 

centimeter 

The  total  number  of  drops 
collected  at  this  card 
divided  by  the  area  of  the 
spray  deposit  card  that 
was  scanned. 

n 

DRP/CM**2  = FACT 

Recovery 

Rate 

ounces/Acre 

Fluid 

ounces/Acre 

The  total  volume  collected 
at  this  card  divided  by 
the  area  of  the  spray 
deposit  card  that  was 
scanned. 

Recovery 

Rate 

gal  1 on/Acre 

U.S.  gallons/ 
Acre 

The  total  volume  collected 
at  this  card  divided  by 
the  area  of  the  spray 
deposit  card  that  was 
scanned. 

Area  Assigned 

Square  meter 

Area  that  is  assigned  a 
card. 

Mass  Recovered 

Grams 

The  total  mass  collected 
at  this  card  for  the 
preceding  area. 

V.  Unit  Summary 

This  section  continues  the  section  titled  "Results  for  Unit 
Cards"  and  presents  results  for  all  cards  in  the  unit  by 
size  category  (Figures  5 and  6). 
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Column  Heading 

Unit 

Description 

Size  Category 

None 

The  size  categories  1 
through  16 

Number  of  Counts 
Over  Spray  Area 

Counts 

For  each  size  category  the 
total  number  of  counts  for 

the  unit  is  computed  by. 


n 

E C . .*A ./FACT, 
NUM  = i=l  1J  J 


where 

i is  the  size  category,  j 

is  the  card  within  the  unit, 

N is  the  number  cards  in  the 

unit.  C..  is  the  number  of 
U 

t h 

counts  in  the  i u category 
at  the  jth  card. 


FACT  is  the  area  of  the 
spray  deposit  card  that  is 
scanned. 


Mass  Recovered  Grams 
Over  Spray  Area 


Mass  of  material  recovered 
for  each  size  category  for 
the  unit. 

Mass.  = NUM.*M. 
where, 

NUM.  is  the  number  of 
counts  for  all  cards  in  the 
unit  in  size  category  i. 
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Column  Heading  Unit  Description 


(See  Column  Heading  - 

Number  of  Counts  Over 

Spray  Area). 

M.  is  the  mass  of  average 

size  droplet  in  size 

category  i . 

Cumulative  Mass 

Grams 

Cumulative  mass  of 
preceding  column  summed 
from  largest  to  smallest 
size  category. 

Percent  Mass 

Percent 

Percent  of  total  mass  that 
was  in  this  size  category. 

Cumulative 

Percent 

Cumulative  percent  of 

Percent  Mass 

preceding  column  summed 
from  largest  to  smallest 
size  category. 

Lower  Limit 

Micrometers 

Diameter  of  droplet  that 

Drop  Size 

would  make  stains  on  spray 
deposit  cards  corresponding 
to  the  lower  limit  of  the 
size  category. 

VI.  Results  For  All  Cards 

This  section  is  exactly  like  the  section  titled  "Results  for 
Unit  Cards"  except  that  results  for  all  input  data  cards  are 
summarized.  This  section  is  always  present  in  the  output 
(Figure  7). 


PROGRAM  NARRATIVE 

The  ASCAS  Program  consists  of  a main  program,  4 subroutines  and 
1 function  routine.  The  MAIN  program  drives  the  system  and  calls  the 
appropriate  subroutines  specified  by  the  parameters.  Subroutine  SPLIT 
identifies  and  separates  the  identification  field  into  the  maximum  of 
5 fields.  LNKLST  rearranges  the  order  of  the  identifiers  and  sorts 
the  data.  This  routine  is  used  only  if  option  IS0RT  and/or  I0RDER  are 
non-zero.  PAGER  is  called  when  the  lines  of  print  has  filled  a page 


19 


and  generates  titles  to  be  printed  on  the  top  of  each  page.  The 
Function  ABC  computes  the  predicted  value  of  drop  size  from  the  stain 
size  based  on  the  spread  factor  relationships.  Summary  is  a summary 
subroutine  used  to  compute  and  aggregate  individual  spray  card  data. 
Listed  below  are  the  program  names,  lines  of  Fortran  code,  and  storage 
used  to  cpmpile  the  system. 


Program  : 

Lines  of  : 

Storage  used  for 

name  : 

code  : 

Code  Data 

MAIN 

293 

1732 

36,777 

SUMMARY 

108 

473 

415 

PAGER 

12 

41 

12 

LNKLST 

106 

371 

71 

FUNCTION  ABC 

15 

102 

14 

SPLIT 

70 

347 

145 

The  program  used  31 K for  compiling  at  a cost  of  $5.20  (FCCC). 

The  test  runs,  with  200  spray  cards,  used  26K  of  computer  storage,  had 
a total  time  of  9.045  seconds  and  cost  $2.53  using  priority  L at  FCCC. 

Production  runs  of  200-300  spray  cards  would  range  from  $2.00  - 
$4.00  depending  on  the  various  options  selected  and  the  priority. 

OPERATING  PROCEDURES 

I.  Fort  Collins  Computer  Center  (FCCC) 

A.  Preparing  data  file  - Batch  Mode 

@RUN, 

@ASG,UP  XYZ*DATA. 

@DATA, IL  XYZ*DATA. 

Card  1 Parameter 
Card  2 Parameter 
Card  3 Parameter 
Card  4 Parameter 
Card  5 Parameter  (if  needed) 

DATA  CARDS 
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@END 


@FIN 

@@ 

The  0ASG,UP  statement  assigns  a new  file  to  be  made.  The  file 
name  DATA  with  qualifier  XYZ  are  examples. 

The  0DATA,IL  will  insert  data  into  the  new  file  and  will  provide 
a listing  to  be  used  for  review  prior  to  running. 

B.  Running  the  job  - Batch  Mode 
0RUN, 

0ASG,A  XYZ*DATA. 

@XQT  MAG*ASCAS.ASCAS-XQT 
0ADD  XYZ*DATA. 

0FIN 

00 

If  the  option  of  IPRINT  is  a 2 or  3 specifying  that  the  output  is 
to  be  written  on  disk,  then  the  following  job  stream  would  be  used: 

0RUN , 

0ASG ,UP  XYZ*OUTPUT. 

0ASG,A  XYZ*DATA . 

0USE  11.,  XYZ*OUTPUT . 

0XQT  MAG*ASCAS . ASCAS-XQT 
0ADD  XYZ*DATA. 

0FIN 

00 

The  intent  of  this  paper  is  not  to  instruct  potential  users  how  to 
run  jobs  on  the  FCCC  but  to  provide  operating  instructions  for  one 
specific  job.  Please  consult  your  computer  science  staff  personnel  if 
you  are  not  familiar  with  the  FCCC  operating  system. 
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II.  University  of  California,  Davis  Computer  Center 

A.  Preparing  data  file  - Batch  Mode 
$ User 

$ Password 

$ Execute  * Utility/Copier 
$ Data 

Copy  (KIND  = READER)  to  (KIND  = DISK,  TITLE  = "FILE  NAME", 
FILEKIND  = DATA)  List  done. 

Card  1 Parameter 

Card  2 Parameter 

Card  3 Parameter 

Card  4 Parameter 

Card  5 Parameter  (if  needed) 

DATA  CARDS 

$ END  $ 

STOP 

| END  JOB 

B.  Running  the  job  - Batch  Mode 
$ USER 

f PASSWORD 
} RUN  ASCAS 

? FILE  FILE  5 (KIND  = DISK,  TITLE  = "FILENAME", 

FILETYPE  = 7) 

| OPTION  = AUTORM 

| END  J0B 


22 


If  the  option  on  IPRINT  is  a 2 or  3 specifying  that  the  output  is 
to  be  written  on  disk,  then  the  following  job  stream  would  be  used: 

$ USER 

$ PASSWORD 

| RUN  ASCAS 

$ FILE  FILE  5 (KIND  = DISK,  TITLE  - "FILENAME", 

FILETYPE  = 7) 

| FILE  FILE  II  (KIND  = DISK,  TITLE  = "OUTPUTFILE" , 

MAXRECISE  = 14,  BLOCKSIZE  = 420,  AREASIZE  = 450, 

AREAS  = 1,  SECURITY  = 10,  FLEXIBLE  = TRUE) 

$ END  JOB 

C.  Running  the  job  - demand  mode  with  wide  carriage  terminal 
RUN  ASCAS \%0 

FILE  FILE  5 (KIND  = DISK,  TITLE  = "FILENAME",  FILETYPE 

= 7) 
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VALID  CARDS  READ  IN 
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Figure  3 - Sample  output  showing  control  cards  and  size  category  data. 
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Figure  4 - Sample  output  of  raw  data  tabulation 
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Figure  5 - Sample  output  for  unit  cards  and  unit  summaries  (cluster  level). 
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Figure  6 - Sample  output  for  unit  cards  and  unit  summaries  (cluster  level). 
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Figure  7 - Sample  output  for  all  cards. 
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